INTRODUCTION
In spite of the widespread development of high-resolution seismic reflection techniques during recent years, the detection of underground cavities remains fundamentally unsolved. Except for some general principles, each case requires a particular study. Until now, the successful location of small (in regard to wavelength) cavities has been performed in an indirect way, i.e. by means of the detection of the cavity-induced perturbations of the seismic image of the regular geological structure (which should be known in advance) [1] , [2] , [3] , [4] The direct detection of cavities by means of the reflection originatîng from the top of a void, though theoretically possible, gives no resuits in practice. [5] . This paper presents the successful application of the high resolution seisrnic reflection for the indirect detection and location of abandoned old chalk-pits, appearing in the nortb of France and being now unexploited. Some positions of these voicis which form a network of tunnels are mapped, whereas others are unknown and represent a real danger for both population and building activities. The the tunnels occur typically in chalk at a depth of 8-15 m and are followed by a water table and a man layer (Fig.1) .
PROCEDURE
Localisation is performed indirectly by detection of the gallery-induced perturbations in the regular seismic pattern. The detection procedure inciudes two stages:
(1).The high resolution CDP prospection of the profile respecting the basic principles of this technique This stage reveals two principal markers: the water table (8) and the interface chalk/mari (C) . Acquisition is carried Out using the 24-channel EGG24O1 seismograph and 100 Hz geophones which provide the low-cut filtering of the seismic data. Particular care is taken to make the correct choice of the recording geometry in regard to the markers depths [6] . A silenced betsy gun" [7] (designed in the laboratory) firing 12-gauge hunting cartridges, is used as a source. It performs well for depths of our interest and enables operation directly at the surface, thus avoiding the drilling of shot-holes. The obtained exploitable wavelet varies from 200 to 250 Hz assuning sufficient depth resolution and the cavity diniension/wavelength ratio no poorer then 0.5. (2) . Interpretation and classification of the direct and indirect signs of the cavity occurrence. In fact, the reflectors B and C which represent quasi-stationary well correlated events can be used as the reference signals for the observation of the abnormal indirect signs. The numerous experiments conducted at the areas with known cavity positions allowed us to construct the "cavity symptoms list inciuding all the signs correlated with the cavity occurrence. These symptoms are respectively (see example of Fig.2 .c) is so clearly seen that cavity can be interpreted directly from the seisniic section In other situations, these signs are poorer, thus to improve the reliability of detection, they should be considered together. In order to help the interpretation all symptoms are expressed in binary scale scale (0 -1) and their weighted sum is assumed to be equal to the risk of the cavity presence (CR). This signal may be plotted directly as a function of CDP, enabling thus an easy interpretation and presentation of the resuits. The example of six seismic sections processed in order to obtain the evaluation of the cavity induced symptoms, is shown in Fig.2) . The successful aplication of the procedure is presented in Fig.3 
CONCLUSIONS
For the given geological conditions, the high resolution seismic may be useful for the location of chalk mines. The proposed 'indirect" approach gives very good resuits in practical applications . The borehole tests confirm 80% of detections (since the cavities never occupy more than about 75% of the surface, these results can be considered as very favourable). As well, the precision of detection of the depth of void is better than 15%. We point Out that the presented approach may not be interpreted as the "artificial inteligence" applied to detection of the cavities. The human interpretation is here the substantial factor. 
